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By providing a balanced view of "theory" and "practice", the course should allow the student to understand, use, and
build practical analysis and planning of complex systems in the field of big data and data science. The goal of this
course is to teach students to formulate, analyze, and solve mathematical models that represent real-world optimization
problems for decision analysis.

Pk S R Learning Outcomes

W ARIRN S, FAETH SR
B HEEEESAS T (EH&ShEME. M. BiSHEIR. HEAS. BdREsis) WaAEL. Ik
B EH TR RN i S PR A BB e AT A A A R R R HET
B LB DN TR 200 I8 S AR AN IR L FE e 491 It oA A 5
B IR A B Matlab, Lingo 25) i ik sz bRtk 1) 5t

On successful completion of the course, students should be able to:

B Understand the basic theoretical workings (including linear and dynamic programming, the transportation and
assignment problems; network optimization models, dynamic programming, queueing models, and
mathematical models in data science, etc. ) in operational research and optimization.

B Formulate a real-world problem as a mathematical model and quickly explore, solve it if possible, check and
and apply it.

B Build their own formulations independently or in groups, to expand existing formulations, to critically evaluate
the impact of model assumptions and to choose an appropriate solution technique for a given formulation.

B Be able to implement practical cases by software( MATLAB, LINGO .etc) presented in class.
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Course Contents (in Parts/Chapters/Sections/Weeks. Please notify name of instructor for course section(s), if
this is a team teaching or module course.)
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Part 0: Introduction (2 hours)
The Origins, nature, impact and algorithms of Operations Research
The Rise of Analytics Together with Operations Research
Overview of the Operations Research Modeling Approach
Defining the Problem and Gathering Data
Formulating a Mathematical Model
Deriving Solutions from the Model
Testing the Model
Preparing to Apply the Model
Implementation and Conclusions
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Part 1 : (Large, certainty or uncertainty) Linear Programming (16 hours)

Introduction to Linear Programming & The Linear Programming Model

Very Large Linear Programming Models

Solving Linear Programming Problems: The Simplex Method

Computer Implementation

The Interior-Point Approach to Solving Linear Programming Problems

An Introduction to Using LINDO and LINGO

Duality Theory, Primal - Dual Relationships

Linear Programming under Uncertainty

Sensitivity Analysis | Robust Optimization [Chance Constraints;

Stochastic Programming with Recourse

Other Algorithms for Linear Programming

Integer programming
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Part 2: The Transportation and Assignment Problems (4hours)

The Transportation Problem

A Streamlined Simplex Method for the Transportation Problem

The Assignment Problem

A Special Algorithm for the Assignment Problem

Case 1: Shipping Wood to Market

Case 2: Continuation of the Texago Case Study
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Part 3: Network Optimization Models (4hours)

Prototype Example & The Terminology of Networks

The Shortest-Path Problem

The Minimum Spanning Tree Problem

The Maximum Flow Problem

The Minimum Cost Flow Problem
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The Network Simplex Method
A Network Model for Optimizing a Project's Time - Cost Trade-Off
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Part 4. Dynamic Programming(6 hours)
A Prototype Example for Dynamic Programming
Characteristics of Dynamic Programming Problems
Multistage Decision Process
Optimal Substructure Property
Deterministic Dynamic Programming
Probabilistic Dynamic Programming
Case Analysis
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Part 5: Decision Analysis(4 hours)

Decision Making without Experimentation

Decision Making with Experimentation

Decision Trees

Using Spreadsheets to Perform Sensitivity Analysis on Decision Trees

Utility Theory

The Practical Application of Decision Analysis
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Part 6: Queueing Theory (10 hours)

Prototype Example

Basic Structure of Queueing Models

Examples of Real Queueing Systems

The Role of the Exponential Distribution

The Birth-and-Death Process

Queueing Models Based on the Birth-and-Death Process

Queueing Models Involving Nonexponential Distributions

Priority-Discipline Queueing Models

Queueing Networks

The Application of Queueing Theory

Case 1 Reducing In-Process Inventory
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Part 7: Mathematical Models in Big Data Field (4 hours)

Basic Knowledge about Data Modelling & Analysis

Data Thinking

Stages of Big Data Models

Evaluation System for Big Data Models

Big Data Platform

Case Analysis
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B REESEH R Textbook and Supplementary Readings

SEHF (Reference Textbook) :

1. Fred S. Hillier, Gerald J. Lieberman,(2015) Introduction to Operations Research,10th Edition,McFraw-Hill Education,
ISBN:978-0-07-352345-3.
2.5 WU B ERTR. ZERR(2020) KEIE & 7%, M HE Hhitt, ISBN: 978-7-04-053049-0.
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